%'e calculate the diamagnetic susceptibility of a uniform interacting electron gas in the random-phase approximation.
The "homogeneous" results, combined with the local spin-density functional theory, have served as a cornerstone for the study of magnetism in inhomogeneous systems. In the high-density limit (r,~0) an exact expansion is known: [a=(4/9n)' -=0.521106; r, is the usual electron gas parameter].
On the other hand, the theory of orbital current response has been largely ignored. An early calculation for the uniform electron gas, using an approximate boson Hamiltonian, gave no correction at all to the nonin-
II. FORMALISM
The current induced in a homogeneous electron gas by a weak static vector potential A(r) [ O(r, lnr, ) . This reflects the fact that the diamagnetic susceptibility diverges in the Hartree-Fock approximation, and it is necessary to include correlations to obtain a finite result.
Our To calculate I'2, we orient the z axis along the direction of q, so that P(q)=(n/In)+P""(q). P""(q) can be expressed in terms of Green's functions (G) as follows [q
To calculate I'z in a dense electron gas, we closely follow Ma and Brueckner's calculation of the coefficient q in the density-density correlation function. This calculation corresponds to the random-phase approximation for the ground-state energy, and is exact in the high-density limit.
We start from the RPA expression for the self-energy
(2.6) The RPA screened interaction is
The noninteracting Green's function is given by
The spin-symmetric interaction I (p, p';q) satisfies the Bethe-Salpeter equation Diagrams for the irreducible electron-hole interaction generated from the RPA self-energy in a conserving approximation.
conveniently calculated with the help of Eq. (2.9), setting "~a p'
(3.9)
(ii) From the first term of Eq. (2.9), using the interaction part of A"o and noninteracting R, the contribution to the coeScient of q is aX(p} p. 1 a'Go(p} a'Go(p} b2 --(2n)4i ap"m' 2 a}u' " ' ap' (3.10) (iii) from the last term of Eq. (2.9) using G =Go and y given by the diagrams of Fig. 1(b) . Since the first diagram is independent of q it does not contribute to y2. The remaining two diagrams can be written as The calculation is exact to order 0(r, ).
We have thus obtained the exact high-density expansion"
Eq. (1. 4), for the diamagnetic susceptibility. This expansion is found to be accurate for very small r, .
Our result for the diamagnetic susceptibility has two interesting features: (1) The susceptibility is reduced by the many-body effects. In contrast to this, the spin susceptibility is enhanced by the many-body effects. 
